Abstract. Methane emission from Philippine rice paddies was monitored with a closed chamber technique during the 1991 and 1992 wet season. The methane emission from plots amended with 6.66 tons.ha 4 gypsum was reduced by 55-70% compared to non-amended plots. Although CH 4 emission from fields with a high input of fresh organic matter was strongly enhanced, the experiments showed that the relative reduction in CH4 emission upon gypsum application was independem of organic matter addition. The reduced CH4 emission upon gypsum application was most likely due to inhibition of methanogenesis by sulfate-reducing bacteria. Observed SO24 ' concentrations in the soil solution of gypsum-amended plots were well above minimum concentratiom reported in the literature for successful competition of sulfate-reducing bacteria with methanogens. The data provide a base for reducing the estimates of CH• emissions from rice grown on high-sulfate containing soils or gypsum-amended soils.
dissolved SO 4 iil the interstitial waters of recent organic-rich marine sediments indicated that SO4 reduction and CI-I• production are mutually exclusive metabolic processes [Martens and Berner, 1974] . In anoxic incubations with these sediments the ca 4 concentration did not increase until the dissolved SO•4' concentration approached zero [Martens and Berner, 1974 [Bhumbla and Abrol, 1978] . For example, in India alone, several million hectares of the Indo-Gangetic plains are alkaline soils on which rice is the major crop in the wet season [Abrol et al., 1985] . So a small but significant part of the total rice soil acreage consists of soils that may be low methane producing soils due to competition between sulfate reducers and methanogens. On the other hand, methane emission is the result of CI-In production, CH4 oxidation and gas transport in the complex soil-water-plantatmosphere system [Conrad, 1989] . Lower production may be (partly) counterbalanced by other changes (e.g., in CH4 oxidation rate) or may be relatively unimportant for the transport rate of CH4 to the atmosphere. Therefore a reduction in total CHn production does not necessarily result in lower emissions. To elucidate the impact of sulfate availability on methane emission, field experiments with gypstan application were carried out in a Philippine rice paddy. The importance of different substrate levels was studied by performing experiments with and without organic manure.
Materials and Methods

Field Preparations
Field measurements of CH4 emission were performed during the 1991 and 1992 wet season (July-November) in (Table 1) .
Results and Discussion
The duplicate measurements of CH4 emission from individual plots were in good agreement, but the CH 4 emission from plots amended with gypsum was significantly lower. This is illustrated by Figures l a and Table 2 ). The 55-70% reduction in CI-• emission upon gypsum amendment was well above the variation that can be expected between various fields due to spatial variation (Table 1; 25% + 4%). Grain yields from plots with or without gypsum application were not significantly different (data not shown) but straw yields from plots with gypsum application were 10-30% lower. It is unlikely that the lower straw yields were caused by sulfide toxicity because grain yields were not different. Figure 3a. CI-In emission from in the gypsum-amended plot was already strongly reduced early in the season, when plant-mediated CI-In transport was still of minor importance (Figure 3a) . weeks of submergence, the concentration of water soluble sulfate in these soils becomes practically zero, as is illustrated for the soil used in this study by Table 3 . In gypsumtreated soils, sulfur oxidation and numbers of anaerobic thiobacilli were found to be significantly higher than in control soils [Freney et al., 1982] . (Table 3 ). The data in Table 3 indicate that in control fields sulfate reduction may play a role in the first 2-3 weeks before transplanting, but that the soluble sulfate pool is depleted soon after transplanting. By contrast, after gypsum application, dissolved SO (problem) soil types that cover a relevant part of the total rice crop acreage is necessary to adjust and improve estimates of the global CH4 source strength of rice paddies. Future research will not only require good quality emission data but also more emphasis on soil (solution) dynamics to elucidate the complex biogeochemical interactions in rice fields that control the CI-I4 emissions.
